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CATECHI8M, 1 Ge. 


N the Appendix of the De- 
fence of Free-thinking i 

Mathematics, the Author, 
out of his greatly beneyo- 
lent and truly Chriſtian Spirit, has com- 
poſed, a Carxchism which he recommends. 
to my Scholars: This Carkenism with 
its Introduction I ſhall tranſcribe in his 
own Words, and fully and diſtinctly an- 
ſwer the ſeyeral Queſtions | contained 


hag « Solo ee te: 


| hw eee : 


H1S Vindicator, indeed, by 
c his diſſembling nine Parts 


2 in ten n of the Difficulties propoſed in the 
Az Analft, 


1. 9 


uf eZTj— — ſ— OCT eat — — 
* 


ig * 


3 FOR xt fo lo rms. 2 L chere 6 
6e ore, recommerick it to them, nor to a 
“ impoſed on by hard Words and magi — 4 
r terial Aſſertions bur carefully to pry 
t into his Senſe, and ſift his Meaning, 
and partipulaily{rd 560K: on à Gdtinkt 
f*f Anſwer to the following Queſtions. 


"The Cams on rs l 
er them _ him, e he \ 
can coneeive Velocity without 
5 « Mori or Motion without Extenſion, | * 
* or Extenſion without Magnitude ? If 
* he anſwers that He can, let him teach 
„them to do the ſame. If he cannot, 
« let him be asked, how he reconciles 
* the Idea of a Fluxion which he gives 
* (P.13.) with common Senſe ? Again, 
let him be asked. whether nothing be 
not the Product of nothing multiply'd 
© by ſomething? And if fo, When the 
Difference between the Gnomon and 
Wäre ans; of the ReQzogles vauiſheth, 
& whether 


* 


* 


cc 


. not alſb vaniſ f that is, When 46 is 


The CATZ EHISsN, Of. 
Whether the Rectangles themſelves do 


* nothing. whether ABA be not alſo 
c | 

4 tum of AB be not nothing? Let him 
e then be asked, what his Momentums 


*<- are good for, when they are thus brought 


ce xo nothing 2 Again, F wiſh he were 


* asked to explain the Difference be- 


4 Magnitude infinitely diminiſſid ? If 
he ſaith there is no Difference, then 
* let him be asked, how he DARESͤ to 


3< explain the Method of Fluxions by the 
% Ratio of Magnitudes infinitely dimi- 


5 niſſid (P. 9.) when Sir {/aac: Newton 
te hath expreſly excluded all Conſidera- 


* tion of Quantities ' infigitely- ſmall ? If 


* this able Vindicator ſhould ſay that 
< 'Quantities infinitely diminiſh'd are no- 
* thing at all, and conſequently that, 
«according to him, the firſt and laſt 
« KfNatios are Proportions between no- 

ee things, let him be defired to make 
* Senſe of this, or explain what he means 


by Proportion between nothings.”” I 


** he Owe ſay the ultimate Proportions 
« are 


nothing? that is, whether theMomen- 


7 


6 


let him be asked how the Limits of 


man, who hath already complained of 
me for an uncommon Way of treating 
Mathematics and Mathematicians, may 


may not therefore ſeem too hard on an 


cc 
d& nothing, but was betray'd by following 
<c 


The Car ECHISsM, S. 
* are the Ratios of mere Limits, then 


Lines can be proportioned or divided? 
* After all, who knows but this Gentle- 


(as well as the Cantabrigian) cry out 
© Spain and the Inquiſition when he 
© finds himſelf thus cloſely purſued and 
c beſet with Interrogatories? That we 


innocent Man, who probably meant 


another into Difficulties and Straits that 
* he was not aware of, I {hall propoſe F 
© one ſingle Expedient, by which his 
©. Diſciples (whom it moſt concerns) may 
* ſoon: ſatisfy themſelves, whether this 
* Vindicator really underſtands what he 
* takes upon him to vindicate. It is in 
* ſhort, that they would ask him to ex- 
plain the ſecond, third or fourth Fluxi- 
* ons upon his Principles. Be this the 
“ Touchſtone of his Vindication. If he 
« can do it, I ſhall own my ſelf much 
te miſtaken: If he cannot, it will be evi- 
— dent 


The CTITORHISsM, r. 


% Flaxidhs without ſo much as knowing 
hat they are. So having 
© rits of the Cauſe on this. Ie leave 
a: him co be r Scheins 


3 & 7; SEA I £2459 800 vino. 
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% Velocity without Motion, or, Motion 
e „ ichdut Extenſion, or Extenſion with- 
n out Magnitude? Theſe Queſtions are 
more clearly expreſs d in the zↄth and 
5 
5 


330th Queries of his Aualyſt. here he aks, 
Whether we can form an Idea or Notion 
* of Velocity diſtinct from and excluſi ve 
of its Meaſures 2+ Whether Motion can 
ebe conceived in a Point of Space & And 


if Motion cannot, whether Velocity 


« can? And if not, whether a firſt or laſt 

Velocity can be conceived in a mere Li- 

« mit, either initial or final, of the deſcrib- 

ed Space? Ianſwer, I can conceive 

Velocity and Motion in a Poiut of Space; 

that is without any aſſignable Length or 

Extenſion deſcribed by it, and ſo might 

he too 1 had underſtood and conſi - 
der d 


L deht that he was much miſtakem in 
ee himſelf, when he pteſumed to defenil 


put che Me- 


to bellasked . Whether I can gonceive 


* 1 
| 1 
” = 


| 
| 
| 
| 


8 


rating Cauſe: Audi therefore if a. Cauſe 


tintial Increaſe of cs Melocity: The Ve-. 


der d the Nature of Motion. For Mott 
On 


on is an Effect of ſome Cauſe acting 
che Thing moved ; which Effect. ſetting 
aſide all Reſiſtance, will ever he propot+ 
tional to the Whole: Action of the gene: 


acts continually upon a given Thing with- 
out atry Intetruptionꝭ thete mult be à von- 


locity 
different Points of the Space 
however near rhole* Prints may be to 


cannot be therſame inziany ẽ9ẽỹ 
deſcribed, 


each other. For if: it Was, there muſt be 
a Ceſſation of the Action of che maving 
during the Paſſage of. the Thing 


[Canſ: 
thro the Space comprehended between 
the two Points; n is me to 
a e ee mo Ne m born 2d 
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Furt AnSWER'D, 
If the Thing moved be a Point, and 
the Space deſcribed by this Point ſetting 


out from a State of Reſt at A, be AD; 
A und if the Point be ated upon con- 


tinually by a moving Cauſe during 
1 9. 4 the Time of its going from A to D. 
and the Cauſe act continually with 


that Time; the Velocity will con- 


* the Motion, or with the Square 
Root of the Space deſcribed ; that 
D js, the Velocities in the Points C 
and D, will be in the ſame Proportion 
as the Times of deſcribing A C and AD, 
or as the Square Roots of AC and AD. 
Theſe are the Laws of Motion obſerved 
by Bodies falling from ſmall Heights to 


the Surface of the Eatth, ſetting aſide 


the Reſiſtance of the Air, and ſuppoſing 
the Bodies to have exactly the ſame 


Weights during the Times of their F all. 


If the Cauſe acts eoutiuudily: upon che 
moving Point, but with different Degrees 
of Strength during the Time of the Mo- 


tion; the Velocity will not increaſe with 
the Time, nor with the Square Root of the 


B —_ 


the ſame Degree of Strength during 


C. tinually increaſe with the Time of 
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The CATHCRH ISM 


Space deicribed; but will ſtill increaſe 


from the Beginning to the End of the 
Motion, and not be the fame in any two 
different Points of the Space deſcribed. 
however near to each other. Let the 
Velocity increaſe with the 2 Power of 


the Time, that is let V be as T.; and 


” | 
m— v will be as Thnx ST? or as 


8 1 Fs 1, putting S for che Space deeribed: 
W hence it appears that the Velocity will 
not be the ſame in any two different 
Points of the Space deſcribed : For it muſt 
vary upon the leaſt Change of the Space 
S, and conſequently be different in every 
different Point of AD; which ſhews that 


this Author has been greatly miſtaken in 


imagining that there can be no Motion, 
no docnx. in a Point of n 


IV. The next Queſtions in the * 


TECHISM, depending upon each other, 
run thus. Let him be asked, whether 
nothing be not the Product of nothing 
multiply d by ſomething ? And if fo, 


ce when the mne, n the Gno- 
f 2 mon 


eln 


FulLY ANSWER'D. 


„% mon and Sum of the two Rectangles 


e vaniſneth, whether the Rectangles 
66. themſelves do not alſo vaniſh? that is 
© hen 40 is nothing, whether A 5 +B 4 
* be not alſo nothing? that is, whether 
e the Momentum of A B be not nothing ? 
“ And let him be asked what his Mo. 
« mentums are good for when thus they 
te are reduced to nothing? As to the 
firſt of theſe Queſtions I agree with him 
that nothing is the Product of nothing 
multiply d by ſomething ; but muſt know 
what he means by the vaniſhing of 


the Gnomon and Sum of the two 


Rectangles in the ſecond, before I give 
him a direct Anſwer. If by vaniſhing he 
means thar they vaniſh and become no- 
thing as Areas, I grant they do; but ab- 
ſolutely deny, upon ſuch an Evaneſcence 
of the Gnomon and Sum of the two ReQ- 
angles by the moving back of the Sides 
of the Gnomon till they come to coin- 
cide with thoſe of the Rectangle, that 
nothing remains. For there ſtill remain 
the moving Sides, which are now become 
the Sides of the Rectangle; into which 
bidex bath the Gnomon and the Sum of 

B 2 the 


t 
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the two ReQangles are now turned by 


this retroverted Motion. And as the Gno-' 
mon and Sum of the two Rectangles, up- 
on the Evaneſcence of theit Areas by 
this retroverted Motion, are both con · 
verted into the two Sides of the Reat- 
angle AB, fo in the Inſtant of that Con - 
verſion, their Motions are exactly the 
ſame; or the Motion of the Gnomon is 
the ſame with the Sum of the Motions of 
the two Rectangles, when they evaneſce, 
and are converted into the two Sides of 


the Rectangle AB. 


- If a Point moves forward to generate 


a Line, and afterwards the ſame Point 


moves back again to deſtroy the Line 
with the very ſame Degrees of Velocity. 
in all Parts of the Line which it had in 
thoſe Parts when moving forward to ge- 
nerate it; in the Inſtant the Line vaniſhes 
as a Length, nothing of a Line will re- 
main; but ſtill the generating Point will 
remain, together with the Velocity it had 
at the very Beginning of its Motion. And 
the Caſe is the very ſame with reſpect to 
a Rectangle ingroaling by the Motion of 

its 


Fouty ARS WERT. 
its Sides: For upon the Evaneſcence of 
a generated Gnomon, there ſtill remain 


the Sides of the Rectangle into which the 


Gnomon by its Evaneſcence is converted. 
together with the Velocities af thoſe 
Sides; that is, when the Gnomon - eya- 
neſces there ſtill remains A Uf B. 


To make this more evident to Senſe; 
let the Point which generated the Line 

A AD, move back again from D to C 
with the very ſame Degrees of Ve- 
locity in every Part of the Incre- 

ment CD which it had in that Parr 

in moving forward from C to D; 
| and when the Increment CD eva- 

neſces and becomes nothing as a Line 
by being converted into the moving 
Point in C; there will remain ha 
that Point together with its Motion in C; 
for neither the Point nor its Motion in 
C is deſtroy'd by the Evaneſcence of the 
Line CD, 


3 


14 


ec yaneſces and becomes nothing as an Area, 


the generating Lines return from L and E 


the Sides nor the Velocities of thoſe 


The Carnrcursm 
If the Rectangle CDK be generated} 
by the Motions! of two indeſinite right ld. 
Lines IB and IA, of IB down IA and of 
of IA along IB, and from a Continuance 
of the Motions of theſe Lines, be in- 
creaſed by the en o. 00 if 


to K and C, with the very ſame Degrees 
of Velocity in the ſeveral Points of LK 

and EC which they had in thoſe Points 
in moving from K and C to L and E; it 
is evident, when the Gnomon CG K or 
the Increment of the Rectangle C DK 


by being converted into the Sides DK 


and DC; that there will remain thoſe 
Sides and their Velocities in D; neither 


Sides 


Pott Aus WHR“! 
vides being deſtroy'd by the Evaneſcence 
of the Area of the Gnomon. But per- 


ed 


ht 
ad 
co 
n- fevaneſces it turns into ſomething more 
if chan the Sum of the Sides DK and DC: 
| For the Rectangles LD and F C turn in- 
into a Point at D; and therefore the Mo- 
tion of the Gnomon in the Inſtant it eva- 
neſces, will become the Sum of the Mo- 
tions of the Sides D K and DC. and of 
- {the Point in D; that is, putting A and 
B for DK and DC, and àæ and 6 for the 
Velocities in D towards F and H, and 9 
for a Point; it will be equal to Ab+Be 


& " 


Tag; Let it be ſo, and yet a xp 


will be nothing when compared with A 
ITB, nor make the leaſt Augmentation 
to that Sum when added to it. For let 
a be to b as 3 to 2, and Ab+Ba+ap 
+6p will be 2A 135755: But 5p or 
five Points added to a Line, make no- 
thing but the Line itſelf; a Point being 
uo Part of a Line; and conſequently not 
in the leaſt increaſing its Length when 
added to it: And therefore the Motion 


of the Gnomon when it evaneſces and 
turns 


haps he will ſay, that when the Gnomon 


to thoſe Sides, and the Rectangle F H turns 
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The CADECHISM) 7 
turns into the Sides of the Rectangle 
CDK. will be nee as Sir nn 


W bony: line's eel 


11 the Curvilineat Area ABD — 
8 by the Motion of any indefinite 
Line AH down A G, while a Point ſet - 
out from A moves in the Line AH - 
from A towards H; and if from 4 Con- 
tinuance of theſe tWo Motions that Area 
be increaſed by the Augment BDF E, 
e Aten ei en e mi ung 371 
2:73 16G TT ITT analy 


ring 
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ann of the Keftang le BC aol? 'of 
the Friangle CFD; the Motion with 
which the Increment BDFE begins to 
be generated, is the Sum of the two Mo- 
tions towards C and H in the Point D; 
which Sum, putting 6 for the Velocity 


towards C, a for the Velocity Ne 
an 


FULLY A NSWER'D: 


and p for a Point, will be BD 54. 2p. 
Now ſuppoſe the Ordinate EF to move 
back to B D, and the Point F to move back 
in the Line HE to C, and that in moving 
back they have the ſame Degrees of Ve- 
locity in every Point of EB and E H. 
which they had before in moving for- 
ward; it is manifeſt, that when the Aug- 
ment BDF E vaniſhes and becomes no- 
thing as an Area, by being converted into 
the Ordinate BD, and into a Point at the 
Extremity of that Ordinate; there will 
remain B D and the Point in D, together 
with their Velocities in that Point; for 
the Motions of that Line and Point, are 
not deſtroyd by the Evaneſcence of the 
Area B DF E, In the Inſtant E F coin- 
cides with BD, and the Point F with D, 

the Area BDF E will be converted into 
BD p, and its Motion will become BD x 
b+p4, as before. But Pa, being only ſo 
many Points as 4 contains Units, is real- 
ly and truly nothing with reſpect to 
BDI; and conſequently does not at all 
increaſe it when added toit. And there- 


fore the Flux ion of the curvilineal Area 


"A BY, will be BD x6; or as BD if 6 
O be 
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be given, or the Line A H move down 


Ad wich a Velocity which/is-exaRly | 


the lune in en ä | a on 3; 


_ Hence it appears; this if * Sa 
Quantities be increaſed in equal Times 
by Morion, their iſochtonal lncrements 


maſt be made to yauiſh by a Retroverſion 


of the Motion, before we can obtain the 
Motions with which they. vaniſh, or begin 
to be generated; that is, before we can 
obtain the Fluxiaus of the Quantities, 
the Name given by Sir Lſaat Newton 
to thoſe Motions,; So then, this Author 
has been much out in ſuppoſing that upon 
the Evaneſcence of the Gnomon C GK. 
or of the curvilineal Figure B DF E, the 
Momentum or Hluxion of the Rectangle 


CDK, or of the Area AB D, vaniſhes. 


Conſequently, he has been greatly miſta- 
ken i in gyery one of theſe en 1 


V. But he goes on. Sf win he were 


asked to explain the Difference between 
55 4 Magn 


itude infinitely ſmall and a Mag- 
nitude infinitely diminiſned. If he 


. ſairh there is no | Difference: Then let 


© him 


FULLY ANSWER*D. 
him be further asked, how he Dares 
eto explain the Method of Fluxions by 
„ nete of Martins infiaitely di. 
e  miniſh'd, when Sir 1/azc Newton hath 


 expreſly. excluded all Conſideration of 
<« Quantities infinitely ſmall ? If this able 
*& V indicator ſhou'd Jay that Quantities 


© infinitely. dimigiſh'd are nothing at all, 


and conſequently that, according to 
* him, the ſirſt and laſt Ratio ate Pro- 

« portions bet ween norhipgs, let him be 
& _deſixed to make Senſe of this, or ex- 
* plain What he means by Proportion 
e between nothings. If he ſhou'd ſay 
te the ultimate Proportions are the Ratzos 
& of mere Limits, then let him be asked 
e how-the Limits of Lines can be a. 
60 l or divided?" 


ks all this. part of the n 
relates to the Meaſures of Fluxions by 
the firſt and laſt Kat io of iſochronal 
Increments generated and deſtroy'd by 
Motion, fo I have taken it together, and 


= hh Neither 


hall anſwer the whole in one Section. 
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mw The CaTECHISM 
Neither Sir 7/aac Newton nor I have 
faid, that Fluxiont are meaſured by the 
Proportions of Magnitudes infinitely 
ſmall, nor by the Proportions of oo 
Magnitudes whatever generated in - 
Times; but that hey are meaſure 
the firſt or laſt Proportions of 76505 
nal Increments generated or deſtroy d 
by Motion; which Proportions are the 
Ratios with which ſuch- Increments be- 
gin to exiſt before they have acquired 


any Magnitude, or with which they 


ceaſe to exiſt and vaniſh after they have 
loſt all Magnitude. Theſe Ratios ſub- 
fiſt when the ilochronal Increments have 
no Magnitude, for as much as the Moti- 
ons ſubſiſt with which thoſe Increments, 
juſt now, in this very Inſtant; begin 
or ceaſe to exiſt; to which Motions 

theſe Ratios are Fer en | 


For Example, the firſt or laſt Ratioof the 
Increments C D and E F generated in equal 
Times, has a real Exiſtence; for as much 


pos ANSWEA'b. 

as ou is equal to the Ratioof the Motions 
A B in Cand E, which are the Mo- 
wn ont tions ſubſiſting in thoſe Points 
"| | when the iſochronal Thcremenrs 
©] juſt begin or ceaſe to exiſt. 
The Exiſtence of the Motions 
E. | preſerves the Exiſtence of theſe 


Ratios of the Increments CD 


Motions in C and E, be that of 
4 to3; thefirſt or laſt Ratio of 


and E F, will likewiſe be that of 
4 to 3, even tho' no Part of thoſe Incre- 
ments has any Exiſtence . 


The Motions in C ad E, are as the 


moving Quantities and Velocities taken 


together ; or as two Points and their Ve- 
locities, taken together; or as the Veloci- 
ties, all Points being equal. And the 


firſt or laſt Ratio of the iſochronal Incre- 


ments CD and EF, is compounded of 
the firſt or laſt Ratio of theſe Spaces, 
and of the Ratio of the moving Quanti- 
ties. For the Velocities in C and E be- 
ing in the firſt or laſt Rarzos of theſe 

iſochronal 


1 and BF. If the Ratio of the 
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The CATEGHISM; 
iſochronal Spaces, the Motions, which are 
as the moving Quantities and Velocities 
taken together, will be as the ſame 
moving Quantities and the firſt ' or 
laſt Ratio of the iſochronal Spaces 
taken together. If Q and 4 denote the 
moving Quantities in C and E, V and v 
their Velocities, 8 and «the iſochronal 
Spaces C D and E F, and 8 and ;; the firſt 
or laſt Nat io of thoſe iſochronal Spaces; 
then QV will be to v, as QS to 27 


and in this caſe V will be to v, as 8 Or, 


-—» 


becauſe D q are —_ 


- the firſt or laſt Ratio of the 
iſochronal Spaces FD and DH in the 
augmented Rectangle E GL (See the Fi- 
gure in Page 14.) has a real Exiſtence; 
for as much as it is equal to the Ratio of 


the two Motions of two Points in D, of 


one towards F, and the other towards H; 
which Motions, ſubſiſting when the iſo- 
chronal Spaces F D and DH are nothing. 
preſerve the Exiſtence of the firſt or laſt 
Ratio of theſe Spaces, or keep it from 
being a Ratio of nothings. If V and v. 
denote the Velocities in D towards F 
f | and 


FDD ANS Vb. 

aud H, Q and 5 the Sides of the Reck 
angl e DK and 5 C, and 8 and 5 the firſt 
or laſt Ratio of the iſochronal Spaces 
FD dd, DH; then Qv will be to V. 

25 Q to 58; but Avis the Fluxi- 
on or Motion of the Rectangle C DK. 

25 T have ſhewn before; and therefore the 
Moment or Meaſure of the Fluxion of the 
Rectangle will be Q +98. This is 


2 full and clear Anſwer to this Part of 


the CArECHISsM, and ſhews that its 
Author Ras been greatly miſtaken in ſup- 
poſing that I explained the Doctrine of 
Flexions by the Ratio of Magnitudes 
infinitely deminiſh d, or by mne 
beten iy ney. 76 _ 
249930]: | | 
H eds le to the laſt part of 
the” CATECUHTSM, which ſtands thus. 
1 ſhall propoſe one ſingle Expedient. 


* by which his Diſciples (whom ir moſt 


concerns) may ſbon ſatisfy themſelves, 
whether this Vindicator really under- 
ſtands what he takes upon him to vindi- 
«cate. It is in ſbort, that they wou d ask 
8 Wn rm theſecond third, or fourth 


* Fluxions upon his Principles. Be this 


© the 


— 


23 


24 


4 knowing what they are. So having 


\ 6 
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«© the Touchſtone of his Vindication : 
If he can do it, I ſhall own; my ſelf 
% much miſtaken: If he cannot it will 
be evident that he was much miſtaken 
in himſelf, when he preſumed to de · 
fend Fluxions without ſo. much as 


«+ put the Merits, of the Cauſe on this 
« Iſſue, I leave Hy to ante by bis 
„Scholars. F 


o - 
3 . 
2 o % ** „ 
"> — : 


T as not eh this Author ſhou'd 


have no clear Ideas or Conceptions of 


ſecond, third or fourth Fluxions, when 
he has no clear Conceptions of the com- 


mon Principles of Motion, nor of the firſt 


and laſt Rat ios of the iſochronal Increments 


of Quantities generated and deſtroy d 


by Motion. For Fluxions, according to Sir 
Iſaac Newton, are the Motions with which 
the iſochronal Increments of Quantities be- 
gin or ceaſe to exiſt. or the Motions of the 


generating Quantities in the very Limits 
or Extremities of the Fluent :: Thus 
the Fluxions of Solids are the Motions of 
Surfaces; the Fluxions of Surfaces, the 
Motions of Lines; the Fluxions of Lines. 


the 
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the Motions of Points; and the Fluxions 
of Points are nothing, for Points in their 
own Nature are invariable, and therefore 
incapable of being generated or increaſed 


by Motion: And if the firſt Fluxions of 
Quantities be Motions, it follows, that 
the Mutations of theſe Motions and the 
Mutations of thoſe Mutations, which 
are the ſecond and third Fluxions of the 
Quantities, muſt likewiſe be Motions, 


- Firſt, ſecond and third Fluxions do real- 
ly exiſt, and may be clearly and diſtinct- 
ly concei vid by attending to the Motions 
of the ſeveral Parts of a Cube, namely, 
of its Surfaces of their Lines and Points, 
in the Inſtant it begins to be increas d by 
Motion. For if A denotes the Side of a Cube 


generated by an uniform Motion, whoſe 


Velocity is expreſsd by à; the firſt Fluxion 
of the Cube, according to theſe Principles, 
will be expreſſed by 34A* ; its ſecond 


Fluxion, which is the Fluxion of 34A*, will 


be expreſſed by 64A. or by 64A x4; 
its third Flaxion, which is the firſt Fluxi- 
on of 6A, will be expreſs'd by 64% or 
by 64* x a; and its fourth Fluxion will 


D be 
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be nothing: But all theſe Fluxions'6r M6- * 
tions do exiſt, and may be clearly and 
diſtinctly conceived in the Motion of 4 
Cube; at the very End of its Generation, 
or at the very Beginning of its Augmen 
tation. by Motion; for it begins to be 
augmented by the Sum of the Motions 
of three of its Squares comprehending 
any one of its ſolid Angles, each of which” 
Squares being denoted: by A and their 

Velocity outward by 4, the Fluxion of 

the Cube or the Motion with which it 

begins to increafe or to be enlarged, will 
be 3aA*; and this is the firſt Flaxion 

of the Cube; and the three moving 
Squares begin to be augmented, in the 
very ſame Inſtant wherein the Cube be- 
gins to enlarge, each by tle Sum of the 
Motions of its two adjoining Sides, and 
conſequently the Motions of thoſe Sides 
to augment the cubic Surface, will be 
expreſs'd by 64A, but that Surface at 
the ſame Inftant of Time moves out ward 
to augment the Solid with a Velocity 
which is alſo denoted by 4, and thete- 
fore the whole Motion of the ſix moving 
Sides of the three Squares for increaſing 


or 
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or enlarging the Cube, will be expreſſed © 
by 6A x 4 or by SA; and this is the 
ſecond Fluxion of the Cube; and when 
the three-moying Squares begin thus to 


increaſe, ſide ways and outwards, for the 
Enlargement of the Cube, their fix mo- 
ving Sides begin to be augmented by the 
Motion of ſix Points; and the common 
Velocity of thoſe Points in order to in- 
creaſe the Sides of the Squares, being the 
lame with the Velocity of thoſe. Sides to 
increaſe, the Cubic Surface, and with the 
Velocity of that Surface ro augment the 
Solid; the whole Motion with which 
thaſe Points begin to enlarge the Cube, 
will be expreſs' d by 6 or by 64?p ; and 
this is the third Fluxion of the Cube: 
Theſe three Kinds of Motion do all ne- 
ceſſarily exiſt and may be clearly and 
diſtinctly conceived in the Syſtem of 
Motion whereby a Cube begins to be 
augmented: And therefore the firſt, ſe- 
cond and third Fluxions of Quantities 
may be diſtinctly conceived, and fully ex- 


plained upon the en of Sir Tfaac . 
Ae ed 


| D 8 | As 


5 
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As firſt; ſecond and third Flaxions are 


explained by the ſeveral Motions neceſ- 


ſarily exiſting in the very Inſtant a Cube 
begins to be augmented, ſo they may like- 


wiſe be explain'd and diſtinctly compre- 
hended, by confidering the naſcent” or 
evaneſcent Increments of the ſeveral Parts 


of a Cube, generated by Motion; pro- 


vided always that by naſeent or evane- 
ſcent Increments be underſtood not gene- 
rated Increments of any Magnitude what 
ever, but only ſuch Quantities or ! 


nitudes as are proportional to aud Con 


quently Meaſures of the Motions wich 
which thoſe iſochronal Increments begin 
or ceaſe to exiſt. For 2 a, Which before 


denoted Velocity; be now put for the 


firſt or laſt Ratio of the Space deſcribed 
by that Velocity in a given Time; 34. 
will denote the naſcent Increment of the 
Cube generated by the Motion of three 
of its Squares comprehending any one of 
its folid Angles, and 64A will expreſs the 
Sum of the naſcent” Increments of the 
three moving Squares, which Sum mul- 
tiply'd into 4 will be the Increment” of 
the naſcent Solid 34A* ; conſequently 


64*A 


o 
* 
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SA will be the ſeeond naſeent Incre- 
ment of the Cube; and the naſcent In- 


crement of 6A, or of fix Rectangles 


each denoted by Xa, will be 6, which 


multiply'd into @ gives g for the naſcent 


Increment of 6A, and therefore 643 is 


the third nafcenc Increment of the Cube: | 


All this may be clearly conceiv'd and 


made evident to Senſe by the Figure in 


Page 14. For let CDK repreſent one 
of the three moving Squares compre- 
hending any of the ſolid Angles of a 


Cube increaſing” by Motion, and then 


three times C DK multiply d into 4, or 
32A will expound the firſt naſcent In- 


crement of the Cube; and 3FC+ 3LD 


ot 6A (which'is\the' naſcent Increment 
of the three moving Squares) multiply d 


into 4, will be the ſecond naſcent Incre- 


ment of the Cube; and, the Rectangle 


FH or 4* being the naſcent Increment of 


the Rectangle FC or L D, and 2FH or 


24 the naſcent Increment of FCTLD 


or of 144, and 6. the naſcent Incre- 
ment of 6A, it follows that 64. multi- 
ply*d into 4, or that 6, will be the naſcent 
* Increment of 6A, and conſequently 


the 
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the third naſcent Increment of the Cube 


And theſe three diſtinct Orders of Inere- 
ments, all begin to exiſt together, in the 
very Inſtant the Cube e, ka on ang: 


"ROMA, by: Motion 


ä This may ſerve as an Anſwer to the 
laſt Part of the Car RCH M, concern- 
ing the Author's Toueb/tne of my Vin. 
dicat ion: Whether he will ows him/elf 


miſtalen I know not; but I think he 


ought after his unjuſt and ſhameful Treat - 
ment of Sir Iſaas Neuton; who in the 
Introduction to his Quadrature of 
_ Curves, in the ſecond Lemma of: the 
ſecond Bool, and in the Scholium to the 
firſt Section of the firſt Book, of. his 
Principles of Philofaphy, has deliyer d 


his Doctrine of Fluxions in ig clear and 


diſtinct a Manner, without the leaſt In. 


. confiftency in Terms or Arguments, that 
one woy'd have thought it impoſſible for 


any Perſon not to have underſtood him, 


particularly for this Author, who ſays, he 
bad Jang and maturely conſidered "thoſe 
| Pr 2 10 fan, as . Lai, as 


L 
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1 have now Soils wich 1 | 
bar beg leave before I conchide this Pa- 


per, in order to prevent my being Cart. 
catsty atty more by this A to give 


the World a ſhort Account of ſome Part 


of my Faith in Religion. I believe that 
there is one ſupreme, incorporeal, ever- 
living, intelligent and omnipreſent Being. 
called Go, who made and governs the 
World. I believe that Gov is endued 
with infinite Power, Knowledge, Wil- 
dom and Goodneſs; and that to deny or 
limit any one of theſe Attributes, is in 
Effect to deny a Gb. I believe, that 
to ſay Gop cane eteate s with a 
Power, inherent in themſelyes and reſult- 
ing from their den Frame nnd Make, 
of perceiving aud king Things of a 
quite different Nature from their own, 
by Ideas and Senſations, is in Effect to 


deny a Gor; for as much as by this 


Principle his Almighty Power is denied. 
And laſtly, I believe that rhis Supreme 
Being has reyealed his Will ro Mankind 


by 


* N * 
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* by Moſes, the Prophets, Jeſut Chriſt 


and the Apoſtles; and that the ine 
by them deliver'd is therefore divine, 
and cannot be altered by any Power or 
Authority upon Earth, ner even by an 
Angel from Heaven, who is, pronounced 
accurſed ſhou'd he preach any: eit 
pel 10 what is delivered. A bite 
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